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Alexander D. Shepard, MD, Detroit, Mich
Objective: Perigraft seroma (PGS) causing enlargement of the native aneurysm sac after open abdominal aortoiliac
aneurysm (AAA) repair is a rarely recognized complication with unknown clinical consequences. This study was
undertaken to determine the frequency of PGS, identify associated risk factors, and review resulting complications and
their management strategies.
Methods:Charts of all patients who underwent open AAA repair at our institution from 1995 to 2009 and had at least one
postoperative abdominal cross-sectional imaging study (the study subjects) were retrospectively reviewed. PGS was
defined as a perigraft fluid collection present >3 months postoperatively, >3-cm in diameter and having a radiodensity
<25 Hounsfield units on computed tomography (CT). Patient records were reviewed for demographics, comorbidities,
operative and postoperative variables, and long-term outcome.
Results:Of the 111 study subjects identified, 13 had aortic reconstruction with Dacron grafts and 98 with polytetrafluo-
roethylene (PTFE) grafts. Twenty patients (18%) had PGS, all of whom had PTFE grafts (20 of 98; 20.4%).Mean age was
68.5 years and mean aneurysm diameter preoperatively was 6.4 cm (range, 4.0-10.9 cm). The average time from AAA
repair to PGS detection was 51 months (range, 4-156 months). PGS averaged 6.0-cm in diameter (range, 3.0-11.0 cm).
Multivariate analysis revealed that the following factors were associated with PGS development: diabetes (odds ratio
[OR], 3.5; 95% confidence interval [CI], 1.1-21.2; P  .013), smoking (OR, 5.6; 95% CI, 0.73-33.74; P  .01),
anticoagulation (OR, 7.2; 95% CI, 2.6-63.3; P  .003), bifurcated graft reconstruction (OR, 8.0; 95% CI, 2.6-94.1;
P  .017), and left flank retroperitoneal approach for repair (OR, 7.1; 95% CI, 1.9-26.5; P  .003). Four patients (4 of
20; 20%) required intervention for PGS-related complications: 3 patients for symptomatic PGS expansion (1 patient with
rupture) and 1 patient for acute limb ischemia secondary to graft limb compression and thrombosis. Two patients had
open exploration, sac evacuation/reduction, and graft replacement with a Dacron graft: 1 patient for a ruptured
aneurysm sac and 1 patient for persistent pain associated with sac enlargement. A third patient underwent a failed
CT-guided drainage for abdominal pain and was subsequently treated with partial graft excision. The patient with acute
limb ischemia was treated with catheter-directed thrombolysis and graft limb stenting.
Conclusion: PGS after open AAA repair occurs more frequently than previously reported. Complications requiring
intervention can occur in up to 20% of patients with PGS. A variety of treatment modalities can be used to deal with the
complications. Earlier CT surveillance is advised after open AAA repair with a PTFE graft if symptoms are suggestive of
PGS development. (J Vasc Surg 2011;54:637-43.)
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lPerigraft seroma (PGS) is a persistent, sometimes ex-
panding, sterile fluid collection around a patent vascular
graft. Such seromas have been noted after most types of
vascular reconstructions, but have usually been recognized
and associated with subcutaneously tunneled grafts –
axillofemoral bypass and dialysis access grafts.1,2 Most cases
of PGS involve prosthetic grafts, with only 1% to 2% being
reported to occur with vein grafts.1 The cause of PGS
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doi:10.1016/j.jvs.2011.03.258emains unclear, but involves a failure of normal graft heal-
ng/incorporation and/or transudation of fluid through graft
ores.2,3 A variety of pathogenic mechanisms, including
ow-grade infection,4 a fibrinolytic milieu retarding sealing
f graft pores,5 and fibroblast inhibition leading to poor
ncorporation6 have been proposed. Possible predisposing
actors highlighted in the literature include improper han-
ling of the graft at the time of reconstruction,1,3 high
lood pressure, low blood viscosity, and low-grade patient
llergy to the graft material.7
Seromas have been noted after open abdominal aortic
neurysm (AAA) repair but are presumed rare8-12; to date, less
han 15 cases have been reported with the largest series
onsisting of 5 cases.8 Our experience suggests an incidence
ignificantly greater than reported in the literature.Moreover,
e have seen a variety of problems from such seromas, includ-
ng persistent abdominal discomfort, sac rupture, and acute
imb-threatening ischemia from graft thrombosis due to com-
ression by the seroma. The paucity of knowledge regarding
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September 2011638 Kadakol et alaortic PGS prompted us to study our experience to determine
its true frequency, identify possible risk factors, and review
management strategies for adverse consequences.
METHODS
The charts of all patients undergoing open AAA repair
in our institution over a 15-year period (1995 to 2009)
were reviewed. All patients who had at least one cross-
sectional imaging study of their abdomens constituted the
study subjects. A PGS was defined as a fluid collection
around the aortic graft identified on an imaging study
obtained more than 3 months after the operation, at least
3.0 cm in its largest diameter and a radiodensity of 25
Hounsfield units (HUs) (Fig 1). Patients with perigraft
collections immediately postoperatively with radiological
resolution in subsequent months were excluded.
Patients with PGS fitting the above criteria were com-
pared with those who did not develop one with respect to
demographics, comorbidities, operative variables, and
postoperative course (Table I). A total of 25 such data-
points were tabulated by an extensive chart review using
our electronic medical record system. Discrete variables
were examined for their presence or absence. Other vari-
ables were systematically organized as follows to allow for
meaningful comparison:
a. Aneurysm size: aneurysms were classified as small
(5.4-cm in diameter), medium (5.5-6.9 cm), and large
(7.0 cm).
b. Aneurysm extent: limited-infrarenal aneurysms; moder-
ate-juxta/pararenal aneurysms; extensive-suprarenal an-
eurysm/type IV thoracoabdominal aneurysm or any
aortic aneurysm with associated iliac aneurysm(s).
c. Creatinine levels 1.4 and albumin level 3.6 consti-
tuted evidence of renal insufficiency and poor nutritional
Fig 1. Computed tomographic image of an 8.2 cm perigraft
seroma surrounding the graft limbs of a bifurcated aortic graft
placed 18 months earlier during repair of a 8.3 cm infrarenal
abdominal aortic aneurysm.status, respectively. f. Patients with allergy to three or more allergens (phar-
macologic or environmental) were considered as having
multiple allergies.
. Aortic clamp level: patients were grouped into infrare-
nal, suprarenal, and supra-mesenteric/celiac aortic
clamping based on the site of proximal aortic control.
. Graft size: graft body diameter determined whether the
grafts used were small (14-16 mm), medium (18-20
mm), or large (20 mm) in size.
. Complicated postoperative recovery included but was
not limited to derangements such as prolonged ileus,
myocardial infarction, prolonged ventilatory require-
ment, acute renal failure as a result of the operation, etc.
. A postoperative infection was any culture-proven infec-
tion.
. Reoperation: any major operation for any reason, related
or unrelated to, and within 6 months of the AAA repair
was considered a reoperation.
Statistical analysis was performed to test association
etween the various variables and the development of PGS.
nivariate analysis was performed with t tests for continu-
us variables (after establishing normal distribution) and 2
est or Fisher’s exact test, as appropriate, for categorical
ariables. Variables with a P value of .05, were subjected
o multivariate analysis with multiple logistic regressions.
tatistical analysis was performed with SPSS software (IBM
orporation, Somers, NY). Patient charts were also re-
iewed to determine the presence of associated symptom-
tology, adverse consequences, and need for intervention
s a result of the seroma.
ESULTS
Four hundred and nineteen patients underwent open
AA repair at our institution from 1995 to 2009. The vast
ajority of them had polytetrafluoroethylene (PTFE) graft
econstruction. All PTFE grafts (W L Gore & Associates,
lagstaff, Ariz) were thick-walled stretch grafts with an
uter re-enforcing layer. One hundred eleven patients
26.5%), 85men and 26 women, (mean age 69.9 years old)
ad at least one abdominal cross-sectional imaging study
btained more than 3 months postoperatively and consti-
uted the study subjects. Most patients had computed
omography (CT) scans of the abdomen with only three
agnetic resonance imaging studies and one ultrasound
can. Most studies were done for reasons other than aortic
epair surveillance.
Of the 111 study subjects, 98 (88.3%) had PTFE and
3 (11.7%) had Dacron graft reconstructions. Twenty pa-
ients (18%) were identified with a PGS as defined above.
ll patients with a PGS had PTFE graft reconstruction and
0 of 98 patients (20.4%) who had PTFE reconstruction
eveloped a PGS. The average seroma size was 6.0 cm
range, 3.0-11.0 cm). Hounsfield units (HUs) averaged
1.0 (range, 4.0-24.0). In most patients, the seroma was
ocalized around the entire graft, the main body and the
imbs (in case of bifurcated grafts). In 2 patients, it was
ormed mostly around both the limbs and in 1 patient, it
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Volume 54, Number 3 Kadakol et al 639was evident mainly around one limb. The average time
from AAA repair to PGS detection was 51 months (range,
4-156 months). Mean age of patients with PGS was 68.5
years. In patients who developed a PGS, mean aneurysm
diameter preoperatively was 6.4 cm (range, 4.0-10.9 cm).
On univariate analysis, diabetes (P  .020), hyperlip-
idemia (P  .022), smoking (P  .005), aneurysm extent
(P  .031), long-term postoperative anticoagulation (P 
.010), bifurcated graft reconstruction (P  .002), and
repair with retroperitoneal approach (P  .003) were sig-
nificantly associated with PGS formation (P .05). By
statistical analysis, the use of a PTFE graft was not a
significant variable (P  .069).
By multivariate analysis (Table II), only diabetes (odds
ratio [OR], 3.5; 95% confidence interval [CI], 1.1-21.2;
P  .0130, smoking (OR, 5.6; 95% CI, 0.73-33.74; P 
.01), anticoagulation (OR, 7.2; 95% CI, 2.6-63.3; P 
.003), bifurcated graft reconstruction (OR, 8.0; 95% CI,
2.6-94.1; P  .017) and left flank retroperitoneal ap-
proach (OR, 7.1; 95% CI, 1.9-26.5; P  .003) were
associated with PGS development. Long-term anticoag-
ulation was the variable that showed the strongest asso-
ciation with PGS development.
Four of the 20 patients (20%) who developed a PGS
required intervention for a seroma-related adverse clinical
Table I. Demographics, comorbidities, operative, and pos
developed a perigraft seroma and those who did not
Demographics & comorbidities Operative var
Age Operative approach
Sex Ruptured vs intact
Aneurysm size Clamp level
Aneurysm extent PTFE vs Dacron g
Diabetes Graft size
Hypertension Bifurcated vs tube
Hyperlipidemia
Tobacco use
Chronic obstructive pulmonary disease
Heart disease
Renal insufficiency
Nutritional status
Multiple allergies
ICU, Intensive care unit; PTFE, polytetrafluoroethylene.
Table II. Multivariate analysis of all variables associated
with PGS formation on univariate analysis
Variable Odds ratio 95% CI P value
Bifurcated vs tube graft
reconstruction 8.0 2.6-94.1 .017
Anticoagulation 7.2 2.6-63.3 .003
Retroperitoneal approach 7.1 1.9-26.5 .003
Tobacco 5.6 0.73-33.74 .01
Aneurysm extent 4.2 0.25-18.65 .093
Diabetes 3.5 1.1-21.2 .013
Hyperlipidemia 3.4 0.49-11.52 .531
CI, Confidence interval.consequence. The mean time to detection for the patients eho required intervention and those who did not was 61
onths and 51 months, respectively. Of the 4 patients who
equired intervention, 3 patients had symptomatic seroma
xpansion with persistent, vague abdominal pain. One pa-
ient eventually ruptured his seroma-filled aneurysm sac as
ocumented on a CT scan (Fig 2). This patient and a
econd patient with persistent abdominal discomfort from a
.0 cm seroma underwent celiotomy, seroma evacuation,
artial replacement of PTFE graft with a Dacron graft, and
xcision of redundant aneurysm sac with snug closure
round the graft. The third patient who had persistent
bdominal pain and constipation from an 11.0-cm PGS,
nderwent an unsuccessful CT-guided drainage followed
y exploration and evacuation of the seroma and partial
rative variables compared between patients who
Postoperative variables
Complicated vs uncomplicated postoperative course
rysm Prolonged mechanical ventilation
Prolonged ICU stay
Postoperative infection
Re-operation within 6 months
Long-term anticoagulation
ig 2. Ruptured perigraft seroma. Computed tomographic im-
ge of a 9.7-cm perigraft seroma with rupture at the 11 o’clock
osition and extensive stranding in the surrounding tissues from
xtruded seroma material.tope
iables
aneu
raft
graftxcision of the graft leading to resolution of the seroma.
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September 2011640 Kadakol et alThe patient had severe chronic obstructive pulmonary dis-
ease and died from abdominal surgery for bowel obstruc-
tion several months later. Cultures of seroma contents in
the 3 patients who had their sac contents evacuated were
negative. A final patient presented with acute bilateral lower
extremity ischemia secondary to graft limb thromboses of a
bifurcated PTFE graft placed 4 years earlier. After success-
ful catheter-directed thrombolysis, workup with a CT
angiogram revealed significant bilateral graft limb com-
pression (Fig 3). Subsequently, re-expansion of the graft
limbs was accomplished with endoluminal stent place-
ment. The patient has maintained graft patency at 28-
months follow-up.
DISCUSSION
Seroma formation around prosthetic grafts is well rec-
Fig 3. A and B, Single axial computed tomography (C
respectively (arrows).C andD,Three-dimensional recon
graft limbs, respectively (arrows).ognized after vascular reconstructions.1 Seromas involving tein grafts also occur but are extremely rare.1 PTFE grafts
eem to be more frequently involved than Dacron grafts
nd superficially tunneled grafts (axillofemoral and dialysis
ccess grafts) more often than deep or anatomically tun-
eled ones. Perigraft seromas after prosthetic aortic recon-
tructions have only rarely been reported; our literature
eview revealed only 15 cases.8-12 The 20 patients detailed
ere represent the largest series to date.
The etiology of PGS is controversial. A complex inter-
lay of processes involving the plasma proteins and formed
lements in the blood on the one hand and extracellular
atrix on the other lead to the normal healing and incor-
oration of the graft. Factors that adversely affect this
rocess can lead to continued graft porosity and slow
eakage of plasma fluid into the perigraft area – a PGS.
The definition of a PGS for this study was more strict
an slices showing compressed right and left graft limbs,
ion of CT-angiogram showing compressed right and leftT) sc
structhan some published reports; to qualify as a seroma, the
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Volume 54, Number 3 Kadakol et al 641perigraft fluid collection had to be present at 3 months
postoperatively, have a diameter 3.0-cm or larger, and a
radiodensity of 25 or less HUs. The 3-month period was
chosen as the upper limit of time for perioperative fluid
collections around the graft to resolve based on reports in
radiology literature13 suggesting that with uncomplicated
healing, by this time, the aneurysm sac has usually shrunken
down completely around the graft. A perigraft collection
3.0-cm or greater in diameter is obviously deviant from
a well-healed, incorporated graft. From previous re-
ports8,9,12 and our own experience operating on patients
with a PGS, it is known that PGS material has a jelly-like
consistency with a radiodensity usually 25 HUs. We,
therefore, chose 25 HUs as the upper limit for perigraft
collections to be considered a seroma on CT scanning. This
is far below the radiodensity of blood (50 HUs) but above
that of simpler fluids such as cerebrospinal fluid and urine
(0-10 HUs). This definition is more stringent than that
used in some reports5 in which collections with a radioden-
sity up to 49 HUs have been considered seromas.
The incidence of PGS in this series was 18% (20 of 111
patients), far higher than previously recognized. This entity
has been presumed to be rare and there has been no
systematic study to determine its incidence. Higher fre-
quency noted in this study may also be due to increased use
of abdominal cross-sectional imaging studies in current
medical practices. Additionally, the true incidence of PGS
may be even higher given the fact that the majority of CT
scans performed, were obtained during the second half of
the study interval. Their asymptomatic nature and deep
anatomic location precluding easy detection by physical
examination contributes to the perception that they are
rare.
Similar to PGS in other locations, most reports of
seromas after open AAA repair have been with PTFE re-
constructions of the aorta.8-12 Only 2 cases of a PGS after
Dacron graft aortic repair have been reported.5,14 In the
current study, all 20 patients with seromas had PTFE
reconstructions. This did not reach significance on univar-
iate analysis due probably to type II statistical error. The
larger pore size of PTFE (pores roughly 30 m in size)
compared to Dacron grafts may have a role to play in the
pathogenesis of PGS. A similar problem has been noted
with PTFE endografts in which PGS have been implicated
as a cause of endotension.15,16 Use of PTFE grafts for
reconstruction in case of aneurysmal disease, therefore, may
be less desirable. The fact that PGS have only been detected
after open AAA repair as opposed to reconstructions for
occlusive disease suggests that the aneurysm sac may also
play a role.
Other causative factors for PGS implicated in the liter-
ature include coagulation abnormalities, infection, im-
proper graft handling, and fibroblast inhibition. Based on
assays of coagulation and fibrinolytic factors in the plasma
and aneurysm sac, Williams11 hypothesized that local fibri-
nolysis may prevent sealing of the graft pores leading to
PGS formation. In the current study, of the five variables
independently associated with PGS development, antico- dgulation was the one that was most strongly associated. All
atients who developed a PGS got a repeat CT scan. In all
f them, except one, the PGS remained either stable or
lowly enlarged. In the single patient in whom the seroma
egressed in size, it is noteworthy that the regression was
emporally associated with discontinuation of anticoagula-
ion. There was no difference, however, in the rate of
nticoagulation between patients who had clinical adverse
onsequences from the seroma and those who did not.
It has also been postulated that silent infection by
rganisms such as staphylococcus epidermidis causing an
xudative process or causing dissolution of the coagulum
ining the graft resulting in a transudative process may lead
o seroma formation.5,8 However, microbiological tests
ave never consistently proven an infectious etiology. In
he current series, in the 3 patients who had their sac
ontents evacuated, cultures were negative. In the 17 other
atients who did not have sampling of their sac contents,
here was no evidence to suggest that there was sac infec-
ion, although this was not specifically sought after.
Although not well understood, various aspects of intra-
perative graft handling could adversely affect graft integ-
ity leading to weeping of fluid across the graft wall. Wet-
ing of the graft with organic solvents,1 pressurizing the
raft with irrigating solutions,4 soaking with antibiotic
olutions,17 excessive graft handling with bloody gloves,3
ave all been implicated as adversely affecting graft incor-
oration. In our study, review of the operative notes did
ot reveal any routine practice of pretreatment of the graft
efore implantation by any of the surgeons in the group.
ith respect to other pathogenic mechanisms, investiga-
ors have observed significant paucity of connective tissue
round the graft in patients with PGS1 and some have
lamed humoral fibroblast inhibitors for PGS formation.2
ome authors believe that allergy to graft material may be
esponsible for seroma formation.1,2,11
Several factors were identified in the current study as
eing associated with PGS development after open AAA
epair: anticoagulation, left flank extraperitoneal exposure,
econstruction with a bifurcated graft, diabetes, and smok-
ng. The potential role of anticoagulation was addressed
bove. Repair through a left flank extraperitoneal approach
nd use of a bifurcated graft may serve as markers of a more
omplicated aneurysm repair. In our institution, the left
ank approach is frequently reserved for patients requiring
ore proximal aortic exposure and clamping. More exten-
ive aortic repairs may be associated with greater lymphatic
isruption, which in an unknown way may negatively im-
act graft healing. Notwithstanding, our statistical analysis
id not show extensive aneurysms (vide supra) to be signif-
cantly associated with PGS. We cannot definitively com-
ent on the significance of this variable due to the small
umber of patients in this category. Diabetes, well rec-
gnized to adversely affect healing, may hinder graft
ncorporation through its effects on the cytokine milieu
f the reparative processes.18,19 Smoking is also known
o negatively impact wound healing, although through
ifferent mechanisms.20,21
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September 2011642 Kadakol et alThe natural history of PGS after open AAA repair is
unclear. The majority of patients seem to remain asymp-
tomatic with incidental discovery on imaging studies being
the rule. A significant minority of patients, however, do
develop symptoms, the most common being vague abdom-
inal discomfort associated with aneurysm sac expansion.1
Although the largest size encountered in the current series
was 11.0 cm, a gigantic, completely asymptomatic 28.0 cm
PGS has been reported.9 Rarely, these seromas can rupture
leading to acute abdominal or back painmimicking some of
the symptomatology of a ruptured AAA. One patient re-
ported in the literature also had significant bleeding noted
from the edges of the ruptured sac at celiotomy.1 The single
patient in the current series who presented with a ruptured
perigraft seroma had acute onset of back pain, but remained
hemodynamically stable with no evidence of bleeding. It is
important to recognize the true nature of a ruptured PGS
and that its gravity is not the same as a ruptured AAA.
Presentation with chronic constipation or an abdominal
mass have also been noted.3,5 In this series, we report for
the first time a case of a PGS causing acute limb ischemia
from graft-limb thrombosis resulting from compression by
the seroma. This complication is potentially preventable by
monitoring for PGS with CT scans and timely intervention.
Concerning the management of PGS, asymptomatic
seromas do not need intervention. It seems prudent to
monitor themwith periodic CT scans. One should carefully
look for possible graft limb compression and if significant
compression does develop, consider prophylactic interven-
tion before limb-threatening thrombosis develops. Options
for intervention include graft limb stenting and aspiration
of the seroma or open surgery and seroma evacuation with,
preferably, replacement of the entire graft (eg, Dacron for
PTFE). In our case of graft limb compression, we chose
bare metal stenting, although in retrospect, relining the
graft limbs or the entire graft with covered stents may have
been more appropriate, as has been successfully used for
PGS after open AAA repair.22 This approach has also been
used to treat type 5 endoleaks after endovascular AAA
repair.23 Such a “relining” procedure would address any
underlying graft porosity issues that may be contributing to
PGS formation. Our patient with graft limb compression
has done well with stenting alone, and his PGS has re-
mained stable in size despite continued use of warfarin
anticoagulation.
For symptomatic PGS, various treatment modalities
have been attempted. Simple aspiration seems to be unsuc-
cessful2,9 as it was in one of our cases. Injection of scleros-
ing agents entails the risk of graft thrombosis.1 Microfibril-
lar collagen injection has been reported to result in
successful incorporation of axillofemoral grafts into sur-
rounding tissue.2 Simple operative evacuation of the se-
roma with excision of the redundant sac wall and tight
imbrication about the graft has also been reported.8 Not
surprisingly, this approach has been associated with a high
recurrence rate10,12 as it does not address the root cause of
seroma formation. Williams11 treated a case of PGS with
seroma evacuation and marsupialization of the seroma wall go the peritoneal cavity with a decreased seroma size at ten
onths of follow-up.
The most aggressive, and perhaps definitive method of
reatment described in the literature is to evacuate the
eroma and replace the entire graft with another type of
raft material, usually Dacron for PTFE. Cuff and
homas10 reported this approach as curative. We have used
pen operative approach twice along with partial graft
eplacement, excision of the redundant sac wall, and imbri-
ation around the graft. Follow-up CT scans at 4 and 6
onths postoperatively have shown some evidence of early
GS recurrence, but it is too early to comment definitively.
n endoluminal approach with relining of the graft with
overed stents combined with seroma aspiration22 is a less
nvasive approach well suited for patients too unfit for a
ajor redo, open procedure.
In view of the fact that PGS is far more common after
pen AAA repair than has been previously reported and
hat they are not always benign, a strategy for surveillance
eems appropriate. In our view, the best method for sur-
eillance is abdominal CT scanning. Contrast enhance-
ent, although not necessary for seroma detection, may
elp better characterize one if detected. Alternatively, ul-
rasound scans can detect a seroma without exposing pa-
ients to radiation or iodinated contrast agents. Current
uidelines suggest a surveillance CT scan 5 years after open
AA repair. In symptomatic patients, especially those with
TFE reconstruction, an earlier scan seems prudent. If a
GS is detected, follow-up scans are necessary to evaluate
or its enlargement. From our experience, PGS smaller than
cm have been asymptomatic. Presence of symptoms
ttributable to the seroma calls for intervention. Larger
eromas need to be carefully evaluated for the possibility of
raft limb compression. If present to a significant degree,
uch pathology needs to be addressed even if the patient is
symptomatic.
The most notable limitation of this study is its retro-
pective nature. Because the seromas were incidentally dis-
overed on imaging studies performed for other reasons,
e are unable to comment on the time-to-occurrence of
he seroma. Exclusion of many patients with undetected
GS because a postoperative abdominal cross-sectional im-
ging study was never performed on them, not only limits
he size of our study population but also underestimates the
rue incidence of PGS. Preferential use of PTFE in our
roup precludes meaningful comparison of the influence of
TFE vs Dacron grafts on PGS formation.
ONCLUSION
Perigraft seromas complicate all types of vascular pros-
hetic reconstructions, including open AAA repairs. PGS
eems to complicate open AAA repairs far more frequently
han previously recognized. The exact etiology and patho-
enesis have not been well outlined, but there seems to be
n unproven but strong association with the use of PTFE
rafts. Other risk factors include concomitant anticoagu-
ant therapy, diabetes, smoking, repair with a bifurcated
raft, and utilization of a left flank retroperitoneal ap-
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Volume 54, Number 3 Kadakol et al 643proach. Although asymptomatic in the majority of patients,
perigraft seromas can cause symptoms requiring interven-
tion, occasionally on an emergent basis. In symptomatic
patients, earlier abdominal cross-sectional imaging is rec-
ommended particularly after AAA repairs using a PTFE
graft. When detected either on a surveillance scan or inci-
dentally, follow-up scans are necessary to monitor them.
The authors acknowledge the help of Ms Nannette M.
Beckman, RVT, in identifying study patients from our
vascular surgery registry.
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